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(57) Abstract: A CCD unit (3) is formed on the front 
side of a semiconductor substrate (1). A region in the 
backside of the semiconductor substrate (1) corresponding 
to the CCD unit (3) is thinned while leaving a peripheral 
region (la) around the above-mentioned region intact, and 
an accumulation layer (5) is formed over the backside of 
the semiconductor substrate (1). An electric wiring (7) 
electrically connected to the CCD unit (3) and an electrode 
pad (9) electrically connected to the electric wiring (7) 
are then formed on a region (lb) in the front side of the 
semiconductor substrate (1) which corresponds to the 
peripheral region (la). Next, a supporting substrate (11) 
is adhered to the front side of the substrate (1) so that 
the CCD unit (3) is covered with the supporting substrate 
(11) but the electrode pad (9) is exposed. Then, the 
semiconductor substrate (1) and the supporting substrate 
(11) are cut at a position in the thinned portion of the 
semiconductor substrate (1) so that a part of the peripheral 
region (la) corresponding to the region (lb) on which the 
electric wiring (7) and the electrode pad (9) are formed 
remains after cutting. 

(57) i (Dmmmiz c c d as 3 €»a 

mmmiz&if %m&fcm 1 a leaner 1 biz 

CCD6P3£S«MIC»eS;h£B»E»7&tfi!i 

»J*U M/<? K9*»B*-ar*t^icccD» 
3*15*7 icStt&tii 1 1 £¥3U*S*K 1 <w&m 




WO 2004/093195 Al llllllllllllllllllllllllllllllllllllllllllllll 



(74) itmX: m®l\)%ffi, ^(HASEGAWA, Yoshikiet 
al.); T 1040061 1mS+*EI8S- TS 10§6# £g& 

^r-x he;u t»KHBM»*3*«»»* Tokyo (jp>. 

(81) f!£@fS^(D&l,NfBy . ±TCDagODH|^«a^ 
pTSE;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG BR 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,Dm' 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU 
ID, EL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, Li; 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA NI 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, Sg] 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ 
VC, VN, YU, ZA, ZM, ZW. 



(84) m^mm^cDtji^fSLij^ ±x<Dmm<Dfc&&m& 

Plfig;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL 
SZ, TZ, UG, ZM, ZW), ZL— 7V7 (AM, AZ, BY KG 
KZ, MD, RU, TJ, TM), 3 — P y / i (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, B J, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 2004/093195 



PCT/JP2004/005333 



nzmtm 

[00023 mmmmm^mmmcDmm^mt it, ^mtmmo-jjmm 

[0 0 0 3] ±imWf*ffi 1 T"«±, iB^^ff^-r-g>xa^43^T. 

[0 0 0 4] mWFXmi} Wl 0- 1 1 6 9 74^i 

[ooo5] l^l^***,, ±mvtzmk(D&.ffiiz&\,\Ti±, *mi&mtEt<Dm 

[0006] s& % ±xEbfe^©^^*5VNT(±, nmrn^m^ommm. 



1 



WO 2004/093195 



PCT/JP2004/005333 



[ooo7] *^ii±iE©^t^T^^tbfc*(D-e> zcDsmz, m^x. 
[0008] ±&bfcai$£3ij£-rsfctfK ^^(c^^xiif^s^m^ 

mmmmzm-txoiz, ^mimmvmihznx^z&frxwm-tzjimt, & 
[0009] *&wiz&zmmmmmyt&m&u<Dmmij&T'i*. *m&m%. 



WO 2004/093195 



PCT/JP2004/005333 



[ooio] m±<DZ£ij>e>, *&miz&zmwmMmft&&mw<Dmm3im 

COO 1 1] £fz, WM'^v K^W-TS^-^^— ^£MjlcU 

cooi2] mm^v K&^ru ^mmm^v \*izttjfo?ztii.wizmn 

£ ^ z»ffcS1£;& £>*3£J«1K & / y >r — V \z m m -T § xf§ £ M £ fit X T *3 1) . > * y 

^^^>^^ >^<7-r^tj; yymm^zmm.-rh^m^ mn*m<&oiz, ^ 

mt £ fix V > § £ ft £ ^^SIS^'^^^^ £ ; W ^ 

[0 0 13] ^^^-^l3^-r^X@©^{^ ^^tg©fg-fb£*i 



3 



WO 2004/093195 



PCT/JP2004/005333 



[00143 ztz, wm^v Y^rz^v'T-vitmMh, ^m&mmon 

•?z>^m*mizffiz.T$>y). ^^^-^izm^mmTZJzmit, *m{&mRom 
itztiT^zittft&m^zmm-rz&oiz, ^m^mcom^nx^z^x 

f&$titzmmzttjfoTz>fflmmi&%^ytr-- ^t^ti^ti^ftsisi:, 
T-vowm^v Ft^mfcmmzftzmztitzmm^v Yt^>^^ >?v4 
^iz^^m^mzmm-rzjimi, mmm^v KstrsK^-r xfv^^&mo 
&?iz, ^ftmmRv^y^-isiz&mfaz&m-tzjimt, £HrA/?^s^ 
&&%l^o z.<dm^ *mfomR<Dm<b£tiT\,^ffifrT-wm£ntz¥mfa& 
mRu^mmu^^^^-^izmwizmmmmrzzt^x^Zo ztz. Mmm 
mm^tammiz^z^mm^ (mMm^mi,m *®miz*mmibTzzt 
tfx-gZo ±7&i,tz£5iz, m^mi&RxFmM^y pcDffiM'ib&m&zb 

[00153 ztz, mm^^y h*^u mmmms^y b'lzMj&Tzfcmizmn 
mmztitz^vtr-isttHm^s ^mte&mcDmfcznx^z&frT-wmzti 
r^^^R^^m&^^^^-^iz^mmrzjun^wizm^x^^. 
'^y'r-itiz&mnm-rzjLMiz, ^mfc&mvmbztix^z^fr&m^zm 
t&Tz&oiz, ^mi^mR(Dmit^nx^z^xwm^titz^mi^&mRx>^ 



WO 2004/093195 



PCT/JP2004/005333 



m^mLm *®%iz*.ffimib-t2>z\t&x%2> 0 ±m\,tz^oiz, mm 

10 [0016] m 1 AH3 1 Fi±, m 1 ^^tc-^^^MBs^^ttj^g© 

[0017] EI 2 A~EJ 2 Df± N 1 HW^lc#^^®^^^tB^g© 
[0018] EI 3 fcfc % fg 1 ^W^lz#^a®^M^m^©^^^^ 

15 Mm?2>tz#)(Dmv&mT'&2> 0 

[0019] EI 4 A^EI 4BI1 Sg 2 ^W^^#^«®^^^tt5^M 

[0020] m 5 sg 2 mmmmiz&zmmmmmft&mmm(Dm%ijj&* 

20 [0 0 2 1] EI 6 A-EI 6Clt HI 3 nnmmiz&&UmmMmft&&mW(D 

[0022] ei 7(i, g§ 3 nmmmiz&zmffimmmft&mmm<Dmmj5&* 
m.w-rztctixDmv&mx&Zo 

[0 0 2 3] EI 8 ARVW 8Blt M 4 ^W^SIlc^^a^BS^^^^g 
25 0^^?£*^^-?>^«)©mB&ElT-$>-5o 

[0024] ei 9 (i, ^4 nmmmizmzmmmmmftWL&^wcDmmjj&it 



5 



WO 2004/093195 



PCT/JP2004/005333 



ate m t & tz isb omtf&m x $> & 0 

xmm*^m\,xmm?z> 0 m.wt$>\,sx, m-wmxim-mmzm? 
[0026] (mi nmmm) 

m i a~ei i FRvm 2 a~ei 2 d{±, mi mnmnizfczummMmmkiti 
x$>z>o wt> mmtZo 

[0027] mi mmmm(Dmm^mxit, utojlu ( i ) - ( i o ) *jk 

[0 0 2 8] (1) 

£-f> s m>e>frz¥mft&m. i zmm-rz* ¥m<*mm i ommm (- 

XffiM) fcm?Sf^ttJLfiPfcbT©CCDgP3*^-rS (EI1A#hs)o CCD 

gp 3 ¥m<*&fa<Dytf&jfommzxft&. vtzmmzmm-t > x. 
>kdj&& sir, MgRttff®«^cDfc&0i^*&4$&£tr. ccDgp3 

«\ ™^tc*5V>T. Vaftteft (#J;Lfcfc\ 3 0mmx6 0mmll) 

-S o 

[00 2 9] lg(2) 

ii^OM^l a*8Ut»m (01B#I)o ^NWt3StRl©» 



WO 2004/093195 



PCT/JP2004/005333 



^x>y hxy^>^^5^i:*STtSo xy^>^i;tT^ HF/HN 
0 3 #£ffl^£Ch#T'£So tffi^XYx-yf^y (ADP : Atmospheric 
Downstream Plasma ) m(Dl§J5&<D h* 4 ^ v ^ > ^Ci:itl5 0 Jt 

5 Tfis KOH. ^\s>iS7$.>H$%m^ZZ£&T*%2>o 

^f^m©^b£ftfc^#©;p^#2 0 — 5 0 jumlzm-?Z>$LT*ftt>tl2> 0 

[0 0 3 0] CCT. g^{cM5t^ti<§>«®HS|>rM^ttS^a 

[0 0 3 1] IS (3) 

#^*Ml©S®#Jl37'^r3-AU — Z/3>m5&Ml&-r2> (EI1B# 

15 ^#i«^l©«®±^^bM$ff^bfe^ mM«y*^^^->?iA*tTV\ 

»«I 9 0 0°C*IJg) -TZZhlZji-oTftoZt&T^&o 

[0 0 3 2] Ii(4) 

*mfa&m i ©^®#j{3*5(t^jnia^ 1 a izwfo-t zmu ibt, c 
20 CDSP3 tm^mzmffi.£tizmm,®,WL7 ^mmm%mm izm^mz&u$ 
nzmm/* * h- 9 (m 1 c##q 0 «mib^ 7st>**^^- * k 9 <Dmm. 

25 >yr*9©7fcEfclcfci\ £#T"£3o 
[00 3 3] Ji ( 5 ) 



7 



WO 2004/093195 



PCT/JP2004/005333 



mz, i (Dmwmi^ mm^ * k 9 ^mm^^rtz^m^^^ c c d 

UZ*Wo &olz, £#a£«l 1 (BUD#H0« 1 <Z>&* 

[0 0 3 4] Xg ( 6 ) 

<tznT^z&frT'wm$titz*mfa^miRv<^&&m. 1 1 £Hrt? c cd^ 

*m^2>Zli1fiT*%, CCD^3©4S©5*>©3Sl3^ofc^^>>^^ > 
DL (Ell EK&^Tkfc, ^0^©1»^) #tfe*E<*n3o &$5. * 

[0 03 5] 1^(7) 

VI 7{i. CCD^y^mSSPl 7 a&ZM»l 7bm, f&gfll 7 b(z«@ 
[0 0 3 6] CCDf^715^ ±T£i£fe£-t>-Ts ^#f«tJU © 

is^?^^^^*^ K9«^tifc^i bizftjfoTzmmmmi & *^v>r 



8 



WO 2004/093195 



PCT/JP2004/005333 



[0 03 7] ( 8 ) 

[0 03 8] Ig(9) 

mz, mmm^ * h 9 , 1 9M^>T^>^7^t2 i&mo&oiz s 

&m 1 1 SV/^ y 1 7 fc«gHR 2 3 £}g«-rs (EI 2 D#flB)o 2 3 

-5> 1 7i;jtf!j^fc>^£££;fcj;oTfT5o ;iy>r— *? 1 7 ^MjWJ (IU 

^^^^ 5^yi^^— 7i:^tiSCti:i&:5, 

[0 0 3 9] Ig(10) 

mz, )\y>r— v 1 7 izm^titz.ccD^^yi 5 %7N*^^;nBg-r§ (m 
•f*t>io*mi£&m 1 sv^j#«tR 1 1 <bwmm*m*<eit>*£z> ± -5 {3 lt. 

[0 04 0] «± % g&BJ Lfccto {3 S _hx£©fg 1 &i&£J|^ft 

^zi^aiM i ©»®fljfc:*5w-* c c dsp 3 \znm-* &fttt&nib u Ms&xisfti 
i a te*tjfo-r i b izmfm%& i m*wm>^ v y 9 zmm u >^ 

K 9 £8ffi£^fc)RJl©£ £ C CDSB 3 £«5 «k 5 fc55tf&*« 1 1 **aif*2&R 
1 ©^MO tc&£f U «miB^ 7 y h* 9 j^fifcS 1 b izttfo 

rzmmmm 1 a *»-r «t ? vmm^msL 1 i 1 «^«it«K 1 © 



WO 2004/093195 



PCT/JP2004/005333 



&o £ fes ¥^#ai*R i ©^stcm^iE^ 7 st^m^ >^ k 9 &mm$ti2><Dx, 

[0 0 4 1] il»K:i§^si;^ hTil Wm^vFl 9*^T 
1 7*ffl*U CCDf-^ri 5 */1«y$--*; 1 7{:^t§ig 

F9mm£titzmmi biznm-r^mmmmi a^^-^i 7©ccd^ 
s« i fc^fiR^nfcwi^^ k 9 hjtx>7=si >^-7^r^2 i iz«k 

W&ir%>Jjg£^mmMsiy K9 , 1 QSiMfv^-f >^>7^^2 1 &W.o J; -5 (z, 
C*lfcJ:^CCDf<^l 5£^y$--$>l 7 {C3@t0«C^-rs Z£&X%Z 0 

[0042] %tz, mimMBmtzmzmmxmz&^xi*, ccD^n 

[0 0 4 3] («2%H^«|) 

in 4 as^ 4Bit n 2 mMm*tz**mmmmmmtmmmct>mm2s&* 
^ B ^^r^(Dmmmx^^,mmmmm^mmm(Dmmmmm^mhx^o 



10 



WO 2004/093195 



PCT/JP2004/005333 



[0044] ^2 nsmm<Dwettm-e&s wtoxs (i)-(io)*i 

3xfg (l) ~ (6) i:|5ibT-$>t)s KW*^BS-rs 0 
[0 04 5] Xg ( 7 ) 

£-Ts C CDf -y71 5 *Hit5/^ 2 7 ^fflltSo ZL<D/*y>r— 

V2 7 it, CCD^y7«SgP2 7a^rrCCD^-yr«jKap2 7ai:^bt 
^$tlfc^fiR2 7b*t*> §£SB2 7 bOCCD^y71|»2 7 akttfaf 

[0 0 4 6] mz, *m<*&m. i ©si®^ ^ 

*#3£tRl l* s CCD^-^rtl6MgP2 7 a|ij(c&gt§ £ -5 fc:IEg-r£o ^ It, 
^36*R1 1*71**-$; 2 7<DCCDr>y7MW&2 7 aiiiflt, CCD 
5S/1s>4r-2>2 7Ci^t5 (i4A# > l)„ £©|&. ^ y ^-_^ 2 7 
(H4A-CSHI) T% ^Itl UCCDf«)r7«I»27aO*i| 

[0 0 4 7] Xi(8) 

Hp 2 7 c i *J , v>r— V 2 7 ©«8|/S y K 2 9 1 £B 

4A##0o 

[0 0 4 8] Ii(9) 

iP2 7c^lU9t, ^y^2 7©C CD?-y^«BggB2 7 a 



11 



WO 2004/093195 



PCT/JP2004/005333 



[0 04 9] li (10) 

5 ) 0 n*> ?)\,wm^ *mvmm. 1 (dw^ nx ^^^s.^izmmT z> & e> 
iz, T%:tD%¥m<&m$. i RV3i%f&m 1 1 © wmm*$i%&£>i£& x a iz lt. 

[0 0 5 0] fiU:, g&BJi bfe £ o iz, ±&<Dm 2 HJteB»t:«*«3ft^»5Tftt, 

[0 0 5 1] ^2^«g^jg{3^§^^tC*5^T{*.«fig^^ K2 9$tU 
K2 9fc*r^>-rsffiffi(CiiP2 7cM$fi^^-^2 7£ 
ffl^U CCD^y/l 5£;ly>!r— ^2 7 {cH^-T^, Jim^mizM Z.X & 
^<^-S?2 7fc^8t5lfitt, ^SI«ll^^-i;2 7t:gfU ^ 
i^^-^2 7CCCDf^l 5£@fj£-rSX*I^ $§P2 7c^tt, 
/1v$r-S>2 7om"y K 2 9 1 Jifc«^ty K9fc* 

fc, 2 7 fc««*3 1 *»#f SXSfc x fc^A/C^S. Z\tHz£ 

[0 0 5 2] i-fc, ^2^W^i^^^^{c*5^T(±, CCDf-y71 
5^t.^-i;2 7l:^t5ig©^ *»«6«l©«Wb*tiT^*«» 
#:S^fcBMgt-a«fc5i^ CCDfy71 5#|^£*i&ySy/r-*?2 7 

^tbgp (ccd^3) *®miz*:wm<b-r2>z£&xgZo ±MLfe<t3 



12 



WO 2004/093195 



PCT/JP2004/005333 



[0 0 5 3] (I3III1) 

[0054] m3 mfflm<DW&x&-c^ ktcis ( i ) ~ ( 9 ) £jm& 

nftTZo fiU xi(l)-(6) fcowrfcfc. ±x&©fjl 1 HafcT&JKfc**** 
x« (1) ~ (6) £|5jbT*&D, E£BJ§£#B&-r3 0 
[0 0 5 5] X*§ ( 7 ) 

y^r— ^3 7lt H^©#^tcff^^tUT43t). C C D y 7|gggB 3 7 
t>*J£g|$3 7 b£^<^ ggg|5 3 7 blzmm^v h* 3 9£WbT^3o ^y->r— S>3 

[0 0 5 6] &Jc, CCDf^7-15^7;HStu ^;Jve*UD C C 

* ri 5 iz&ttzmmm$& i svia^ * k 9 #ff^<* tifc^is 1 b iz^m-r % 

mmmt&l eL&/iy*r-*?3 7CDCCD^^r«gggP3 7al:giU N CCD 
^^71 5£/W>5r-^3 7CBSt* (@6A#i), /^^l/fiftt, 

s*£ 1 omtztix^z&ft&m^zmig-rz & a 1 r 

fit-*z:fcfc:«fcoTfT % tfes ^M*tt2£«l £^y>r-^3 7£<D&Mte, ffi 

[0 0 5 7] IS(8) 

>t*y$r— S>3 7©«fi|/^s/ K3 9 t^tl^tMD C C D^y 71 5 fc&tt 



13 



WO 2004/093195 



PCT/JP2004/005333 



zmmtt&m i iznmztitzmm^y k 9 t^>^^ >^v^^2 nz&vm 

[0 0 5 8] Ii(9) 
Xfil 12IWW^3 7CfiUHR4 l««*t« (B0 6C#JM) o «H«4 1 

[0059] tt^Kwiftj;^ ±^©^ 3 mimmiz**ma#&-c^ 

[0 0 6 0] i3Wt«it«*iai^t^ t ^ K3 9 

*l©«Wb*tLTl>S»»36ss^fc:B|»-r«J:afc:x CCDfy71 5 SftflUE 
BU ttftEM7Atf««/^ K9*«^fi6^ixfc**i bfc»^-r*«a«*l 

9 £*£#as*R i izmmtftifrmm^v k 9 ^$^*>^^ >?v^^2 na^ 

^fc^tSXSi:, ffili^yH9, 3 9J&V^>y s ^>^r 7 ^^2 1£ 
mdXolz, Hmm&l l»V>i*$r-5>3 7K4HHK4 lt«ft*Xtt N 
£^A/t-^£o d*UzJ:*9 N C C D f y 7 1 5 -^-i; 3 7 tftn 

3) »»fc*HMflrr*£i:#-«* 0 ^ N ±iEufc<fc5fc, ttftBft 7 ;& 



14 



WO 2004/093195 



PCT/JP2004/005333 



C0 0 6 1] (I4W1) 

in 8 A&wm 8 Btt. m4 mffiMmizmzmmmmMft&&mw<DMmx&* 

coo62] m4 mmmmcDmm^mx^ wtois ( i ) ~ ( 9 > 
nn-rzo eu xn (i) ~ (6) co^ti*. ±m<z>k§ imimmtz&\-f& 

(1) ~ (6) tmtX$>lr>. sJ£BJ^#B&-rSo 
[00 6 3] (7) 

5,^-5? 4 7i±, CCD^y^ttagB4 7a5VCCD^yr«Ig|l4 7 a»T 
ftLTff2f&£*l£:^gfl4 7b^ ^«J4 7 b©CCD^>)/riia54 7 a £ 

^SB4 7 b (M;ty K4 9) fcttiarrattBfcs 4 7 c jW&fifcsnt^S. 

[0 0 6 4] mz, CCDfy715^7;H3fU ^ft^tUDC CD?- 
y 71 5 fc&ft 33:£f&*£ 1 1 y >r—Z> 47CDCCD^y TlfcBgB 4 7a(: 
3g*LT, §CCDf^71 5*/t»yJr— *M 7Ci^t5 (EI 8 A#M)o 

t>i?*mimfoiRv<3zt$mmi lcw^^^tsioci-c, ccd 

[0 0 6 5] II (8) 

din 4 7 c J; D . ;1 y tr—V 4 7 CDft^ y Y 4 9 ^zfteSMS 1 



15 



WO 2004/093195 



PCT/JP2004/005333 



8 A#M) 0 

[0 0 6 6] li (9) 

PiP4 7ctI<*J:o^ ^4 7<DC CD^-^yy p mm^4 7 a 

tc«Si4R5 1 (IH8B#M)o &Mtg5 1 ftm (fc|;L«, ^ 

(HI9#hs)o 

[0 0 6 7] i^±sl^0JbrcJ;atc,±^©^4|IM^^#^^^Ti± N 
h £ffiM-T £ £ t #T- £ £ o £fz, «miH^ 7 SVH^ y K 9 <Dfl»(b£^ 

[0068] £ fc N fg 4 0S^rafc^£SBi#$£fc::fcV>Tf±> «fffi'* y K 4 9 
&*TU h*4 9ic^-T^>{4g(c^P4 7 c&Mi&gtlfc^ytr— 

V4 7£ffl*RU CCD^^7"1 5£/l>.y>r— V4 7 Izmt&mmT SIS^MC 

^§gB^SV%icP^-r^<fco{3. CCDf>y7"l 5**j»MU 
1 &/ls>>r— $M 7©CCD^y7*ilggp4 7 aM*ve*l«5£-r£X|Ifc x 
□ 47c ^Lt, ^ v>r— V 4 7 ©«figyl y K 4 9 £^z»tt«£ 1 tc^fig^tt 
fcS^y K9i:^^>r^>^7^t2 lfc:<J;?)«afl<j«cg?j(^-rsxSi: N gg 

T^£> 0 d*ifcJ;»K CCDf ^71 5£/W>r— V4 7 \Z^W\z.WLWM^t 
-^^5, aM^§y^tH^glc^(t^^mgf5 (CCDg|53) & 

K9©^fflfb£l2IS;i£#-e#£©T-. }fc$&£mcW#b&V^.y K^UW 



16 



WO 2004/093195 PCT/JP2004/005333 

[0 0 6 9] *$6gj§t± % mmmmmcc-Dj t-v^yy-mizmm-TrgZo 



17 



WO 2004/093195 



PCT/JP2004/005333 



J«1K£ buIB^ *y ^— V iz mm T 2> x*I £ H {3 fit X *5 D . 
bu S3; y ^ — ^ (3 f & H fcfc. 

* m 83; ^ y * - >>* fcgjg -r & xg h . 



18 



WO 2004/093195 



PCT/JP2004/005333 



3. wpiyK**u gmnmrtvi'tzttte-r&iiLWtmaimmzti 



19 



WO 2004/093195 



PCT/JP2004/005333 



6 . mm^ y k &m u mmmm^ <v k izsamT &fomizma&mi$,$ti 
nmm* y >r—v izm$km%i -r s xi £ m izm x. x & d ^ 

SHg u s bu iB^^f «ts & hu 13; ^ y — *? iz ^ ti ? nmm T 2> li £ \ 



20 



WO 2004/093195 



PCT/JP2004/005333 




WO 2004/093195 PCT/JP2004/005333 



m2A 



11 15 





WO 2004/093195 PCT/JP2004/005333 




WO 2004/093195 



PCT/JP2004/005333 



M4A 




4/9 



WO 2004/093195 



PCT/JP2004/005333 




CNJ 

5/9 



WO 2004/093195 



PCT/JP2004/005333 




WO 2004/093195 



PCT/JP2004/005333 




WO 2004/093195 



PCT/JP2004/005333 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005333 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H01L27/14, H01L27/146, H01L27/148, H04N5/335 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED " " 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 H01L27/14, H01L27/146, H01L27/148, H04N5/335 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 11-330327 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

30 November, 1999 (30.11.99), 
Full text 
(Family: none) 

JP 10-116974 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

06 May, 1998 (06.05.98), 
Full text 

& EP 836231 A2 & US 6031274 A 

JP 09-082852 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

28 March, 1997 (28.03.97), 
Full text 
(Family: none) 



Further documents are listed in the 



Relevant to claim No. 



1-6 



1-6 



1-6 



continuation of Box C. 



See patent family annex. 



cr 
r 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



^ later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
15 July, 2004 (15.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile Np„ 

Form PCT/ISA/210 (seco-d sheet) (January 2004) 



Date of mailing of the international search report 
03 August, 2004 (03.08.04) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/005333 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 08-241977 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

17 September, 1996 (17.19.96), 
Full text 
(Family: none) 

JP 06-318 690 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

15 November, 1994 (15.11.94), 
Full text 
(Family: none) 

JP 06-318689 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

15 November, 1994 (15.11.94), 
Full text 
(Family: none) 

JP 06-318688 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

15 November, 1994 (15.11.94), 
Full text 
(Family: none) 

JP 06-268243 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

22 September, 1994 (22.09.94), 
Full text 
(Family: none) 

JP 06-243795 A (Hamamatsu Photonics Kabushiki 
Kaisha) , 

02 September, 1994 (02.09.94), 
Full text 
(Family: none) 

JP 64-007561 A (NEC Corp.), 
11 January, 1989 (11.01.89), 
Full text 
(Family: none) 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



1-6 



Form FCT/ISA/2I0 (continuation of second sheet) (January 2004) 



&w<7>m-fz>#m(D-ftm m^mn^m (ipo ) 

Int. Cl 7 H01L27/14, H01L27/146, H01L27/148, H04N5/335 



B»tt«#» PCT/JP2004/0Q 5 3 3 3 



B 



m&z'n^tzik'hmmM m^m-^m (ipo ) 

Int. Cl' H01L27/14, H01L27/146, H01L27/148, H04N5/335 



1 9 2-2-1 9 9 6^ 
1 9 7 1 -2 0 04f 
1996-2004^ 
1994-2004^ 



A 



JP 11-330327 A(g*tfc# K = ^^t*^#th)1999.11 30 ±X 

(77^ y^u 

JP 10-116974 A(3*&* h=^^«c^#tt)1998.05.06,^: 
&EP 836231 A2&US 6031274 A 

JP 09-082852 A(^fe* b X&^tk) 1997. 03. 28, 

(77 ^ y 



h*l< ttte©»*J4Hafc»ft T afca«>fcgi/|j-r;5 



1-6 
1-6 
1-6 



TYj «PfcHig«z>*>ss:iRT*)oT, ^&Xmb1k<n\sk 
r&j IS]— ^ v h 7 r 5 V —3cflk 



HBlPI3tS:3tTUfcB 



15. 07. 2004 



B#H#ff/f (I SA/J P) 
100-8915 
JfcaiSl^fflEffitffllHTH 4ffi3 5> 



HBKHM#(D4g%B 03. 8. 2004 

4M I 9 3 5 3 



jew 



W,5£&%r 03-3581-1101 3462 



i^PCT/ISA/2 10 (12^) (2Q04^1fl) 



mmrnmrn^- pct/jp 20 04/005333 



JP 08-241977 A(S*tfc* h~**tfc5£^*fc)1996. 09. lV^C 
JP 06-318690 A(g*tfc# h - ^ *tfc5£#|fc) 1994. 11. 15, 
JP 06-318689 A(g*t&* h =. * *tfc^£H±) 1994. 11. 15, 
JP 06-318688 A(gM&* h ~ ^ ^tt^#tt) 1994. 11. 15, ^S: 
JP 06-268243 A(g*t&jfc Y=-? *4$5££H±) 1994. 09. 22, ±JC 
JP 06-243795 A(g*t&# h =. ^ *tfci$;£*fc) 1994. 09. 02, ^ 

(77; y-*u 

JP 64-007561 A(H*«ftflcS^tt) 1989. 01. 11,^ 

(77 5y-4t) 



1-6 
1-6 
1-6 
1-6 
1-6 
1-6 
1-6 



IMHCT/ISA/2 10 (582^-: Vm&Z) (2004^1>j) 



